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Art Unit 

1636 




- The MAILING DATE f this communication appears on the cover she t with th corresp ndence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36 (a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the 
mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication." 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 



1)1x1 Responsive to communication(s) filed on Feb 28, 2002 



2a) Ixl This action is FINAL. 2b) □ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1; 453 O.G. 213. 

Disposition of Claims 

4) Ixl Claim(s) 38-76 is/are pending in the application. 

4a) Of the above, claim(s) is/are withdrawn from consideration. 

5) K Claim(s) 49 is/are allowed. 

6) 53 Claim(s) 38-48 and 50-76 is/are rejected. 

7) □ Claim(s) is/are objected to. 

8) □ Claims are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)1x1 The drawing(s) filed on Feb 17, 1999 is/are a) □ accepted or bljxl objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner, 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some* c)D None of : 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
*See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 
a)D The translation of the foreign language provisional application has been received. 

15) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§120 and/or 121. 
Attachment(s) 

1 ) O Notice of References Cited (PT 0-892) 4) Q Interview Summary (PTO-41 3) Paper No(s). 

2) □ Notice of Draft sperson's Patent Drawing Review (PT 0-948) 5) O Notice of Informal Patent Application (PTO-1 52) 

3) CH Information Disclosure Statement(s) (PTO-1 449) Paper No(s). 6) CD Other: 
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DETAILED ACTION 



Response to Arguments 



1. Applicant's amendment to claim 52 in Paper No. 22, filed February 28, 2002 has 
overcome the objection to the claim in the previous office action, and the rejection is withdrawn. 

2. Applicant's amendment to claim 49 in Paper No. 22 has overcome the rejection of the 
claim under 35 USC 101 in the previous office action, and the rejection is withdrawn. 

3. Arguments filed in Paper No. 22 regarding the rejection of claims 38, 46, 69 and 70 under 
35 USC 1 12, first paragraph, written description, have been fully considered but they are not 
persuasive. The response to the arguments is contained in the rejection repeated below. 

4. Arguments filed in Paper No. 22 regarding the rejection of claims 38, 46, 69 and 70 under 
35 USC 1 12, second paragraph have been fully considered but they are not persuasive. The 
response to the arguments is contained in the rejection repeated below. 

5. Arguments filed in Paper No 22 regarding the rejection of the claims under 35 USC 
103(a) have been fully considered but they are not persuasive. The response to the arguments is 
contained in the rejection repeated below. 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. 
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Response to Amendment 

7. The "Declaration" filed on February 28, 2002 under 37 CFR 1.131 has been considered 
but is ineffective to overcome the reference. 

The evidence and statements made by Dr. Lubitz merely provide documentation that the 
prior art mutant "CIO" did not meet the limitations of the claims, and that Dr. Lubitz is unaware 
of any prior art teachings of a mutant that meets the limitations of the claims. This does not 
address the issues of the obviousness rejection under 35 USC 103, and as such does not 
overcome the obviousness rejection of the claims as presented below. 

Drawings 

8. New formal drawings are required in this application because recent changes to the 
MPEP, section 608.02(c) no longer allow deferral of submission of drawings pursuant to 
notification. Applicant is advised to employ the services of a competent patent draftsperson 
outside the Office, as the Patent and Trademark Office no longer prepares new drawings. 

Claim Objections 

9. Claim 47 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 47 recites that the temperature range for repression is 3 to 
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10° higher than that of the wild type repressor. This range limitation has been added by 
amendment to claim 46, making the limitation of dependent claim 47 redundant. 

Claim Rejections - 35 USC § 112 

10. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

11. Claims 38, 46, 69 and 70 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 38 has been amended to recite "non-naturally 
occurring" at line 11. This constitutes new matter. There is no literal or inferred support in the 
specification for the term. Paper No. 14 points to page 5, and to pages 6-7 for support for this 
amendment, however, a reading of the cited pages provides no terms which provide a basis for 
the term "non-naturally occurring". Rather, the passages cited describe a mutated operator 
sequence, and two well known methods for achieving a mutated operator sequence. This does 
not provide any support for a term which has the meaning of "non-naturally occurring" as it is 
used in claims 38, 46, 69 and 70. 

Response to Arguments 
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12. Arguments in Paper No. 22 assert that the meaning of "non-naturally occurring" should 
be read in it's most literal form. This does not fulfill the requirement of 35 USC 1 12, first 
paragraph, written description, which necessitates that the definition of terms which are not art 
recognized must be found in the text of the originally filed claims or specification. The examples 
provided in the specification do not provide a definition for the term. The argument is therefore 
not found convincing, and the rejection is sustained. 

13. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

14. Claims 38, 46, 69 and 70 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

15. Claims 38, 46, 69 and 70 recite the term "non-naturally occurring". "Non-naturally 
occurring" is not defined in the originally filed specification or claims. Without proper guidance 
as to the meaning of the term, one of ordinary skill in the art would not know the metes and 
bounds of the claim. 

Response to Arguments 

16. Arguments in Paper No. 22 assert that the meaning of "non-naturally occurring" should 
be read in it's most literal form. This does not fulfill the requirement of 35 USC 112, second 
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paragraph, which necessitates that the definition of terms which are not art recognized, must be 
found in the text of the originally filed claims or specification. The argument is therefore not 
found convincing, and the rejection is sustained. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 46-48, 50-62, 66-70 and 73-76 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. in view of ^liason et al., Pakula et al., Benson et al, US Pat No. 
4,634,678 and US Pat No. 5,576,190. 

The claims are drawn to a method for selecting mutated 0 R or 0 L operator DNA 
sequences from lambdoid phages which have different thermostability compared to wild-type 
sequence with regard to binding a repressor wherein the operator DNA sequence is subjected to 
mutation and selected for different thermostability from the wild type with respect to binding of a 
repressor. The repressor may be cI857, and the thermostability may be increased from 3-10° or 
7-9°. The claims are also drawn to the mutated 0 R or 0 L operator DNA sequences from 
lambdoid phages which may be incorporated into a vector, and to a host bacterial cell. 
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Chen et al. taught (see especially the abstract, introduction, page 86 and the figures) 
mutated pL or oL operator DNA sequences from lambdoid phages which may be incorporated 
into a vector, and to a host bacterial cell, where the cI857 repressor was used to control 
expression by the operator sequences in a temperature dependent manner. 

Chen et al. did not teach that the mutated operator sequences had an altered binding 
affinity for cI857 repressor, nor that the suicide gene was from PhiX174, nor that a mutator strain 
of bacteria may be used to induce mutations in the operator sequence, nor the specific 
temperature ranges of changes in the thermostability of the operator binding repressor, nor that 
the vector was a bacterial chromosomal vector, nor the use of multiple operator sequences. 

Eliason et al. taught (see especially the abstract, the introduction, page 2342-43 and the 
tables and figures) a method for selecting mutated 0 R or 0 L operator DNA sequences from 
lambdoid phages which have different binding compared to wild-type sequence with regard to 
binding a repressor wherein the operator DNA sequence is subjected to mutation and selected for 
different binding from the wild type with respect to binding of a repressor. Eliason et al. also 
taught mutated 0 R or 0 L operator DNA sequences from lambdoid phages which may be 
incorporated into a vector, and to a host bacterial cell. 

Pakula et al. taught (see especially the abstract, introduction and the discussion) the 
change in thermal stability of a mutated repressor protein with the lambda operator. Pakula et al. 
discuss in great detail, the importance of the contact bases in the operator, and the manner in 
which they interact with the amino acids of the repressor protein. From their discussion, it is 
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clear that the increased thermal stability of the binding of the repressor protein is directly related 
to the thermodynamics of the molecular interaction between the contact bases of the operator 
DNA sequence and the contact amino acids of the repressor protein. Pakula et al. taught that one 
of skill in the art would be able to select mutated sequences in the repressor protein which would 
have greater binding affinity for the operator sequences and therefore higher thermostability. 

Benson et al. taught (see especially the abstract, the introduction, page 26, column 1, and 
Page 28, column 1) the relative affinity of the lambda repressor protein for the lambda operator 
sequence, where the operator sequence has been mutated. Benson et al. show that the operator 
sequence was mutated to produce a mutant operator sequence which has greater affinity for the 
lambda repressor protein than the wild type operator sequence. 

US Pat No. 4,634,678 taught (see especially the abstract, summary and the claims) the use 
of two or more operator sequences which have different affinities for the cI857 repressor in a 
single construct to produce different affinities for the cI857 repressor. 

US Pat No. 5,576,190 taught (see especially the abstract, summary and column 10) the 
mutation of oL operator sequences to increase the binding affinity of the cI857 repressor protein. 

It would have been obvious to one of ordinary skill in the art at the time of filing of the 
instant invention to combine the mutated DNA lambda operator sequences of Chen et al., Eliason 
et al. or Benson et al. with the increased thermostability of repressor sequences of Pakula et al. 
since Pakula et al. taught the increased thermostability of the repressor complex was due to 
changes in the thermodynamic molecular interaction of specific bases and amino acids in the 
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binding site of the operator/repressor pair. US Pat No. 4,634,678 and US Pat No. 5,576,190 each 
taught the use of a mutated operator sequence to increase the affinity of the repressor for the 
operator sequence. Eliason et al. taught the changes in the operator sequence would affect the 
thermodynamic stability of the interaction of the operator/repressor complex. Since cI857 is a 
known mutant repressor of the lambda operator, and mutations of the sequence of the cI857 
would also be affected by the same thermodynamic laws which apply to the repressor/operator 
complexes of Chen et al., Eliason et al., US Pat No. 4,634,678, US Pat No. 5,576,190 and Pakula 
et al., it would have also been obvious to practice the invention with cI857. 

One of ordinary skill in the art would have been motivated at the time of filing of the 
instant invention to combine the mutated DNA lambda operator sequences of combine the 
mutated DNA lambda operator sequences of Chen et al, Eliason et al. or Benson et al. with the 
increased thermostability of operator/repressor binding of Pakula et al. since Pakula et al. taught 
in the abstract that "two suppressor substitutions increase the thermal stability of Cro by 12° C to 
14° C", and in the introduction, "two substitutions that dramatically increase the thermal 
stability" of the repressor complex was due to changes in the thermodynamic molecular 
interaction of specific bases and amino acids in the binding site of the operator/repressor pair (see 
especially figure 4). US Pat No. 4,634,678 and US Pat No. 5,576,190 each taught the use of a 
mutated operator sequence to increase the affinity of the repressor for the operator sequence. 
Eliason et al. taught in the abstract and in the introduction that the changes in the operator 
sequence would affect the thermodynamic stability of the interaction of the operator/repressor 
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complex. Since cI857 is a known repressor mutant of the lambda operator, and mutations of the 
sequence of the cI857 would also be affected by the same thermodynamic laws which apply to 
the repressor/operator complexes of Eliason et al. and Pakula et al., it would have also been 
obvious to practice the invention with cI857. Benson et al. taught at page 28, "[f]rom our 
analysis of symmetric operators, we can rank changes in the natural operators as being severely 
detrimental, mildly detrimental, neutral, or beneficial for the binding of repressor". The 
teachings of Eliason et al. that mutation of the operator causes a change in the binding 
temperature of the lambda repressor to the lambda operator is confirmed and strengthened by the 
teachings of Benson et al. on the effects of mutation of the lambda operator in the binding 
affinity of the lambda repressor with the lambda operator. This makes it obvious to one of skill 
in the art that mutations in the lambda operator sequence would affect the temperature of 
activation of the lambda repressor by changing the affinity of the lambda repressor for the 
lambda operator. Further, a person of ordinary skill in the art would have had a reasonable 
expectation of success in the producing the instant claimed invention given the teachings of Chen 
et al. in view of Eliason et al., Pakula et al., Benson et al, US Pat No. 4,634,678 and US Pat No. 
5,576,190. 

Response to Arguments 
19. Arguments set forth in Paper No. 10 assert that even though Chen et al. taught mutations 
to the pL and oL promoter regions in an assay system which employed the cI857 repressor, Chen 
et al. does not teach that the mutant operator regions actually had an altered affinity for the cI857 
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repressor, and therefore should not be used as a reference in the rejection. Chen et al. did in fact 
teach that the pL and oL operator regions were mutated, and that the mutant operator regions did 
have an altered expression of the reporter gene. Chen et al. did not investigate the affinity of the 
cI857 repressor for the mutated operator regions, and therefore is silent with respect to the 
affinity of the cI857 repressor for the mutated operator regions. This lack of attention to the 
affinity of the mutated operator sequences to the cI857 repressor in Chen et al. is clarified by the 
remaining references of the rejection. The argument is therefore not found convincing. 

20. Arguments set forth in Paper No. 10 assert that Eliason et al. does not teach that the 
thermostability of the mutated operator sequences is increased. True. However, Eliason et al. do 
show that mutated operator sequences have an altered affinity for the repressor. 

21. Arguments set forth in Paper No. 10 assert that Pakula et al. teach a mutated repressor, 
not the mutated operator of the instant claims. This is true. However, Pakula et al. taught the 
molecular mechanism of the binding of a repressor to an operator, making abundantly clear the 
fact that the binding of the repressor to the operator follows predictable and well known 
thermodynamic principals which may be affected by a mutated operator sequence. The Benson 
et al. reference is used to make obvious the well known fact that the teachings of Pakula et al. on 
the thermodynamic principals of binding of a repressor to an operator sequence definitely apply 
to the mutation of the operator sequence of the instant claimed invention. 

22. Arguments set forth in Paper No. 10 assert that the teachings of US Pat No. 4,634,678 
and US Pat No. 5,576,190 do not teach that a mutated operator sequence has higher affinity for 
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the cI857 repressor. Contrary to this assertion US Pat No. 5,576,190 at column 10, lines 39-56 
recites "transcriptional activating sequences of psynC and psyn3 contain a -10 consensus 
sequence and alteration in the first repressor binding regions.. ..This alteration results in enhanced 
transcriptional activating activity with a minimum effect on repressor binding and repressibility. 
pHDM159 contains a change that increases the binding affinity for the cI857 repressor. Thus, the 
present invention includes a variety of modified bacteriophage lambda pL promoter-operator 
regions which provide for increased vector stability while providing regulated expression of an 
operably linked gene". Thus, US Pat No. 5,576,190 does teach the increased affinity of a 
mutated operator for a cI857 repressor, and US Pat No. 4,634,678 teaches (see the summary and 
Table I) the application of oR and oL operators in a single construct, as well as a mutated 
operator which binds cI857 in the summary, especially at Table I of the summary as stated in the 
rejection. These limitations are further elaborated at sections 5.7.1-5.10.3 of US Pat No. 
4,634,678. 

23. Arguments set forth in Paper No. 22 assert that arguments presented in Paper No. 14, 
filed May 10, 2001 regarding the Pakula et al. definition of "thermal stability" were not 
addressed in the Advisory action, mailed May 18, 2001. At the top of page 3 of the advisory 
action, it States *'[s]tronger binding affinity results in higher thermostability of the complex will be and weaker 
binding affinity results in lower thermostability. The lesson taught by Pakula et al is basic to the understanding of 
the physical principles of molecular interaction." This specifically addresses the issue of thermal 
stability. 
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24. Arguments set forth in Paper No. 22 assert that arguments presented in Paper No. 14, 
filed May 10, 2001 regarding the Pakula et al. "teaching away" were not addressed. The 
argument re-presented in Paper No. 22 asserted that the thermal stability of the repressor protein 
taught by Pakula et al. was equivalent to the thermal stability of the complex of the repressor 
protein with its respective DNA operator sequence. This is argument was deemed irrelevant, 
since the argument focused on the thermostability of the repressor protein, which is known that it 
does not necessarily affect the thermodynamics of the repressor-DNA complex, which is the 
subject matter of claims 38-48 and 50-76. Pakula et al. explains this at page 205, column 2 top 
"[o]ur aim, in this study, was to identify amino acid changes that increased the thermal stability 
of the lambda Cro protein.... the mutants that we isolated in this way appeared to restore activity 
by improving DNA binding without increasing thermal stability (unpublished results). Enhanced 
activity mutations of this type had previously been isolated and characterized in lambda 
repressor". Since the thermal stability of the protein, as described by Pakula et al. did not 
directly relate to the argument at issue, thermal stability of the repressor-DNA complex, the 
argument of "teaching away" was not addressed in an effort to focus on relevant issues to the 
claimed subject matter and to the rejection pertaining to the limitations of claims 38-42, 44-48, 
50, 52, 53, 55-57, 60-62, 69 and 73-76 as taught by the Pakula et al reference. 

25. In response to applicant's argument in Paper No. 22 assert that the examiner's conclusion 
of obviousness is based upon improper hindsight reasoning in the inclusion of the Pakula et al. 
reference, it must be recognized that any judgment on obviousness is in a sense necessarily a 
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reconstruction based upon hindsight reasoning. But so long as it takes into account only 
knowledge which was within the level of ordinary skill at the time the claimed invention was 
made, and does not include knowledge gleaned only from the applicants disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 1971). 
Repeating the response above, Pakula et al. teach that the laws of thermodynamics apply to the 
interaction between the repressor protein and the target DNA operator. This being the case, 
mutations in the repressor-operator complex of Pakula et al. show that binding of the repressor 
protein to the operator DNA will change as mutations to the operator DNA occur. Some of the 
potential mutations to the operator will increase the binding affinity of the repressor protein to 
the mutated operator DNA. Pakula et al. specifically teaches that mutations in the lambda 
operator can increase the binding of the lambda repressor to the lambda operator. Pakula et al. 
teaches that increased binding affinity results in a higher thermal stability. These teachings of 
Pakula et al. are fundamentally obvious to one of ordinary skill in the art. 
26. Arguments set forth in Paper No. 22 assert that Benson et al. does not teach a method to 
reliably produce a mutant operator. This argument is not understood, since Benson et al. taught 
well known methods of DNA synthesis to produce the mutant operators. 



27. Claims 38-48, 50-62, 66-70 and 73-76 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. in view of Eliason et al., Pakula et al., Benson et al., US Pat No. 
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4,634,678 and US Pat No. 5,576,190. as applied to claim 38-42, 44-48, 50-62, 66-70 and 73-76 
above, and further in view of US Pat No. 5,81 1,093. 

The claims are drawn as described above and to a method of use of a mutator bacterial 
strain to carry out the mutagenesis of the lambda operator sequence. 

US Pat No. 5,81 1,093 taught (see especially the abstract, summary and columns 18-19) a 
mutator bacterial strain used for the well known mutation of a desired sequence of phage DNA. 

It would have been obvious to one of ordinary skill in the art at the time of filing of the 
instant claimed invention to use a mutator strain of bacteria such as the mutator strain of US Pat 
No. 5,81 1,093 because of the well known use of such a strain of bacteria to produce mutations in 
a selected DNA sequence such as the instant claimed lambda operator sequence. 

One of ordinary skill in the art would have been motivated at the time of filing of the 
instant claimed invention to use a mutator strain of bacteria such as the mutator strain of US Pat 
No. 5,81 1,093 because it was well known to those of ordinary skill in the art that a mutator strain 
of bacteria would produce the desired mutations in a selected sequence of DNA such as the 
instant claimed lambda operator sequence. Further, a person of ordinary skill in the art would 
have had a reasonable expectation of success in the producing the instant claimed invention 
given the teachings of unpatentable over Chen et al. with Eliason et al., Pakula et ah, Benson et 
al., US Pat No. 4,634,678 and US Pat No. 5,576,190 and further with US Pat No. 5,81 1,093. 

Response to Arguments 
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28. Arguments set forth in Paper No. 8 assert that Eliason et al. does not teach the increase in 
thermostability of the cI857 repressor for the mutated operator sequences. Eliason et al. taught 
that the mutated operator sequences have a higher affinity for the cI857 repressor. Pakula et al. 
taught the thermodynamics of the interaction of a repressor with mutated operator sequences. 
Pakula et al. make it very clear that an increase in affinity of the repressor for the operator 
sequences will also increase the thermostability of the repressor as it binds to the mutated 
operator sequences. 

29. Arguments set forth in Paper No. 8 assert that Pakula et al. and Benson et al. do not teach 
the cI857 repressor. The teachings of Pakula et al. and Benson et al. are used to demonstrate 
features of the invention which are clearly relevant to the teachings of the primary reference, and 
make obvious the instant invention. 

30. Arguments set forth in Paper No. 14, filed May 10, 2001 assert that the Pakula et al. 
reference has been misinterpreted. It is asserted that, rather than discussing the thermostability of 
the operator/repressor complex, Pakula et al. discuss the thermostability of the Cro repressor. 
The first line of the Final Office Action rejection refers to the fact that the teachings of Pakula et 
al. are directed to the thermostability of the repressor protein. Pakula et al. teaches important 
general knowledge of those of ordinary skill in the art regarding the basic thermodynamics of 
molecular binding, and its general results on the thermostability of a DNA/repressor binding 
complex. Repressor protein binding to the operator DNA sequences must follow the laws of 
thermodynamics that are well set forth in Pakula et al. Pakula et al. does teach that the binding 
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affinity of a repressor protein to lambda operator sequences is affected by changes in the lambda 
operator DNA sequence. Pakula et al. teaches that the thermostability of the operator/DNA 
complex is altered by changes in the binding affinity. This is well known information regarding 
the thermodynamics of protein/DNA binding. Stronger binding affinity results in higher 
thermostability of the complex and weaker binding affinity results in lower thermostability. The 
lesson taught by Pakula et al. is basic to the understanding of the physical principles of molecular 
interaction. 

31. Arguments set forth in Paper No. 14 assert that Benson et al. did not teach mutated 
operator sequences having increased thermostability. Referring to the discussion above, Benson 
taught that repressor bound to mutated operator DNA sequences with different affinities with 
respect to the changes in the DNA sequence. The different binding affinities of the mutated 
operator sequences must result in different thermal stabilities of the repressor/operator complex. 
The fact that Benson et al. does not mention thermostability is irrelevant to the basic physical 
principles which underlie the binding affinities. Requiring Benson et al. to specifically mention 
this fact is not necessary to make the point, since the physical principals must apply in all cases. 

32. Arguments set forth in Paper No. 14 assert that US 5,576,190 taught "tighter regulation" 
at column 7, lines 1 1-20. As pointed out in the Final Office Action, column 10, (lines 48-49) 
"pHDM159 contains a change that increases the binding affinity for the cI857 repressor". As 
above, changes in the binding affinity must also affect the thermostability of the complex. 
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33. Arguments set forth in Paper No. 14 assert that by amending claim 38 to recite "non- 
naturally occurring mutagenesis", this distinguishes the claim from Chen et al. The argument set 
forth in Paper 14 acknowledges at page 7 that US 5,81 1,093 provides well known teachings on 
the use of a mutator bacterial strain to one of ordinary skill in the art for the purposes of mutating 
the instant operator sequences. This is sufficient motivation to combine the references and 
would lead one of ordinary skill in the art to mutate the mutated sequences of Chen et al. to 
provide the mutated operator sequences of the instant claimed invention. 

34. Arguments set forth in Paper No. 22 assert that there is no motivation to combine US 
5,81 1,093 with Chen et al. The rejection is over the combined teachings of Chen et al. with 
Eliason et al., Pakula et al., Benson et al., US Pat No. 4,634,678 and US Pat No. 5,576,190 and 
further with US Pat No. 5,8 1 1 ,093. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 
871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The 
teachings of US 5,81 1,093 are applicable to the rejection considered as a whole, as stated in the 
rejection above. US 5,81 1,093 merely demonstrates a well known, useful, and desirable tool 
available to those of ordinary skill in the art to mutate any lambda phage DNA. 

35. Claims 38-48 and 50-76 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. with Eliason et al., Pakula et al., Benson et al., US Pat No. 4,634,678 and US Pat No. 
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5,576,190 as applied to claims 38-42, 44-48, 50-62, 66-70 and 73-76 above, and further in view 
of Szostak et al. 

The claims are as described in the rejection above and to a vaccine composition 
comprising the bacterial cell and bacterial cell ghosts produced by transfecting bacterial cells 
with the above claimed compositions and methods. 

Chen et al. with Eliason et al., Pakula et al, Benson et al, US Pat No. 4,634,678 and US 
Pat No. 5,576,190 did not teach the vaccine composition comprising the bacterial cell and 
bacterial cell ghosts produced by transfecting bacterial cells with the above claimed compositions 
and methods. 

Szostak et al. taught (see especially the abstract, materials and methods and the figures) 
vaccines made by transfecting bacterial cells with the above claimed compositions and methods. 

It would have been obvious to one of ordinary skill in the art at the time of filing the 
instant claimed invention to combine the composition comprising the transfecting of bacterial 
cells with the above claimed compositions and methods of Chen et al. with Eliason et al., Pakula 
et al, Benson et al., US Pat No. 4,634,678 and US Pat No. 5,576,190 with the vaccine 
composition comprising the bacterial cell and bacterial cell ghosts of Szostak et al. because 
Szostak et al. used the bacterial cells transfected with the above claimed compositions and 
methods to make vaccines with bacteria and bacterial ghosts according the instant claimed 
invention. Szostak et al. state at page 424 "[generation of humoral and cellular immune 
responses by bacterial ghosts carrying RT-specific fusion proteins in the cell envelope indicates 
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that this approach of immunostimulation by carrier cells and targeting antigens might be useful in 
the development of candidate vaccines. As the immune response is directed against the carrier 
and the membrane, targeted fusion protein combination vaccines can be envisaged These 
comments make it clear, combined with the success of producing an immunized animal with the 
bacterial cell ghosts, that it would have been obvious to combine the teachings of the vectors of 
Chen et al. with Eliason et al., Pakula et al., Benson et al., US Pat No. 4,634,678 and US Pat No. 
5,576,190 and Szostak et al to produce the instant claimed vaccine compositions. Further, a 
person of ordinary skill in the art would have had a reasonable expectation of success in the 
producing the instant claimed invention given the teachings of Chen et al. with Eliason et al., 
Pakula et al., Benson et al., US Pat No. 4,634,678 and US Pat No. 5,576,190 and Szostak et al. 



Allowable Subject Matter 

36. Claim 49 is allowed. 



Conclusion 

37. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 



Application/Control Number: 09/147,693 



Page 21 



Art Unit: 1636 



will the statutory period for reply expire later than SIX MONTHS from the date of this final 
action. 

38. Certain papers related to this application are welcomed to be submitted to Art Unit 1636 
by facsimile transmission. The FAX numbers are (703) 308-4242 and 305-3014. The faxing of 
such papers must conform with the notices published in the Official Gazette, 1 156 OG 61 
(November 16, 1993) and 1 157 OG 94 (December 28, 1993) (see 37 CFR 1.6(d)). NOTE: If 
applicant does submit a paper by FAX, the original copy should be retained by the applicant or 
applicants representative, and the FAX receipt from your FAX machine is proof of delivery. NO 
DUPLICATE COPIES SHOULD BE SUBMITTED, so as to avoid the processing of duplicate 
papers in the Office. 

Any inquiry concerning this communication or earlier communications should be directed 
to Dr. William Sandals whose telephone number is (703) 305-1982. The examiner normally can 
be reached Monday through Friday from 8:30 AM to 5:00 PM, EST. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Dr. George Elliott can be 
reached at (703) 308-4003. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group Receptionist, whose telephone number is (703) 308-0196. 

William Sandals, Ph.D. 

Examiner 

May 16, 2002 




TERRY MCKELVEY 
PRIMARY EXAMINER 



